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Abstract 
Introduction. The paper considers the issues of constructing mathematical models of the momentless equilibrium stress 


state of elastic convex shells using methods of the complex analysis. At the same time, shells with a piecewise 
smooth (ribbed) lateral surface were considered for the first time. The work objective was to find classes of shells for 
which it is possible to build meaningful mathematical models. 

Materials and Methods. Using the methods of the theory of the discontinuous Riemann-Hilbert problem for generalized 
analytic functions, a criterion for the unconditional solvability of the corresponding static problem for the equilibrium 
equation of a convex shell with a ribbed lateral surface has been obtained. This criterion, combined with the methods of 
the theory of generalized analytical functions, is a tool for constructing mathematical models of the state of momentless 
stress equilibrium of elastic convex shells. 

Results. A method has been developed for constructing mathematical models of the momentless equilibrium stress state 
of a convex shell under the action of a variable external load and the condition of stress concentration at the corner 
points of the median surface. The introduction of a vector parameter, as well as the concepts of “order of quasi- 
correctness” and “quasi-stability”, into the boundary condition provided both quantitative and qualitative comparison of 
mathematical models. Classes of shells have been found for which the description of mathematical models is given in 
terms of the geometry of the boundary in the vicinity of the corner points of the median surface. The obtained result, 
when applied to shallow convex shells, provides a geometric criterion of quasi-stability. It is established that for a 
shallow shell, which is not quasi-stable, the only adequate mathematical model is a probabilistic one. 

Discussion and Conclusions. The proposed method for constructing a two-parameter family of problems with a 
modified boundary condition makes it possible to simulate the momentless equilibrium stress state for fairly wide 
classes of convex shells with a piecewise-smooth lateral surface under a sleeve connection. At the same time, the 
developed algorithm for calculating the boundary condition index allowed us to answer the question of the existence of 
an adequate mathematical model for a shell with a side surface of an arbitrary configuration, and for shells of a special 
type (specifically, shallow or shells of revolution), to formulate a geometric criterion for the existence of a mathematical 


model. 
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AHHOTalna 
Beedenue. B padote paccMoTpeHbI BOMpOcbl MOCTpOeHHuA MaTeMaTHYeCKHX MOJ[elIeli Oe3MOMeCHTHOrFO COCTOAHHA 


Hallps9KCHHOTO paBHOBeCHA YIIPyIHX BBbIMYKIbIX OOOOUEK C HCIOJb30BAHHEM MeTOOB KOMIVIeKCHOrO aHasn3a. IIpu 
3TOM BIIepBble PpaCCMOTPeHbI OOOJOUKH C KyCOUHO-riaqKou (peOpucToH) OoKoBoi moBepxHoctTsio. Lembo padoTsr 
ABJIANOCb OTBICKAHHEe KIaCCOB OOOOUeK, DJIA KOTOPBIX BO3MOXKHO HOCTpoeHHe COepxKaTeIbHBIX MaTeMaTHYeCKHX 
Mogesen. 

Mamepuaavi u memoovi. C tlomoub1o MeTOAOB TeOpHu pa3pHIBHOH 3afauH Pumana-[umpoepta Wa OOOOWIEHHBIX 
aHaJIMTHYeCKHX PYHKUMM WOyIeH KpHTepHi OesycNOBHOM pa3peLIMMOCTH COOTBETCTBYIOIMeH CTaTHYeCKOl 3aa4n 
JUIA YpaBHeHHA paBHOBECHA BBITyKIOH OOONOUKH C peOpucToi OoKOBOM MOBepXHOCTHIO. ITOT KpUTepHi B COUeTAHHH C 
MeTOqaMH TeopHH oOoOnméHHBIX aHarMTM4YecKHX CyHKUMH WpelcTaBiaeT coOol MHCTpyMeHT mMocTpoeHua 
MaTeMaTHYeCKHX MOJeIelH COCTOAHHA Oe3MOMEHTHOFO Hallps#KEHHOTO PAaBHOBECHA YIPYTHX BBIIYKIbIX OOOOUeK. 
Pezynomamot ucciedoeanua. Pa3padoTaH MeTOA MOCTpoeHuaA MaTeMaTHYeCKHX MOseseH Oe3MOMeCHTHOrO COCTOAHUA 
HallpswKEHHOrO paBHOBeCHA BBbIMYKIOM OOONOYKH Mpu elicTBHH NepeMeHHOM BHeWIHeM Harpy3KH uM ycIOBHu 
KOHI[CHTpalH Hallps2xKeHHM B YIIOBbIX TOUKAX CpeAMHHOM WoOBepxHocTH. BBeyeHue B TpaHW4Hoe yCIOBHe BEKTOPHOTO 
TlapaMetpa, a TakKe MOHATHH «MOpANOK KBa3HKOPPCKTHOCTH» HM «KBa3HYCTOMYMBOCTb»> MO3BOJIAIOT MPOBeECTH Kak 
KOJIMYCCTBEHHOe, TaK H Ka4YeCTBeHHOe cpaBHeHHe MaTeMaTM4eCKHX MOjeNeH. Hatiqenbr Kiaccbl OOoT0YeK, WA 
KOTOPBbIX OMMcaHHe MaTeMaTHYeCKHX MOJeNei WaeTCA B TepPMHHaXx TeEOMeTPHH paHUI{bI B OKPECTHOCTH YIJIOBbIX TOUeK 
cpeqMHHOK noBepxHocTn. Ilomy4eHHbI pe3syibTaT B IPHMeHeCHHH K MOJIOFMM BBIITYKIbIM OOO0UKaM NO3BONIAeT JaTb 
reOMeTpHuecKHH KpuTepHii KBa3HycTOW4MBOcTH. YcTaHOBeHO, 4TO WIA MoMorow oOOoNOUKH, He ABIAIOMelicA 
KBa3HYCTOMYMBOM, CEAHHCTBCHHOM ajeKBaTHOM MaTeMaTHYECKOM MOJeJIbIO ABJIACTCA BEPOATHOCTHAA. 

O6cystcdenue u 3akniouenua. VIpeqnaraembiii MeTO MocTpoeHua AByxMapaMeTpHyeckoro ceMelicTBa 3aqja4 Cc 
MOJM@HUMPOBaHHbIM TpaHH4HbIM YCJIOBHEM MO3BOJIACT MOJeMPOBaTb COCTOAHMe Oe3MOMEHTHOTO Halips»KeHHOTO 
PaBHOBeCHA JIA JOCTATOUYHO WHPOKHX KaCCOB BbIIYKIIbIX OOOOUCK C KYCOUHO-raqKOH OOKOBOM MOBepXHOCTBIO TIpu 
ycIOBHM BTyIOYHON cBa3u. [pH 3ToM pa3pa0oTaHHbI aIrOopHTM BBIYHCeHHA WHAeKca rpaHw4yHoro ycuIOBHUA 
MO3BOJIA€T OTBETHTb Ha BOMPOC O CYIJeCTBOBaHHH ajleKBaTHOM MaTeMaTHYeCKOM MOeIM WIA OOOMOUKH C OOKOBOH 
HOBCPXHOCTbIO MpOM3BONbHOM KOHurypauHu, a AIA OOoNOueK crewMabHoro Bua (HalpuMep, WosorMx WIM 


o0om04eK BpalljeHua) = ccbopMysIMpoBaTb reoMetpuueckuii kKputepnit CylecTBOBAaHHA MaTeMaTH4eCcKOH MOJeIH. 


Kioueebie cioea: TouKas yiipyrat oOon0uKa, oOoOMjeHHad aHamMTuyeckad PyHKuuA, 3anqa4a Pumana-luupbeprta, 


WMAACKC PpaHH4HOrO YCJIOBHA, MaTeCMaTH4eCKaA MOJCJIb. 


Baarogapuoctu. ABtop BbipaxkaeT MPH3HATCIbHOCTb KOJJICKTHBY Kadezppl «Teopetuyeckad u mpukiaquasd 
MexaHuka»> JIoHCKOrO rocy4apcTBeHHOTO TeXHHYeCKOTO YHHBeEpCHTeta 3a OOCYKeHHe pe3yiIbTATOB paOoOTHI, TakxKe 
ONaroqapHOCTb AOKTOpy TexHHYecKux Hayk, upodeccopy A. H. Conopbésy 3a mpodeccuoHasbuyro NoAWepxKKy IpH 


HanwcaHun padortst. 


Jia WuTHpoBanusA. Tropuxos E.B. K Bonpocy 0 noctpoeHHu MaTeMaTH4eCKHX MOjesIeit MeMOpaHHOM TeOpHH BBIITYKIIBIX 
oOonouex. Advanced Engineering Research (Rostov-on-Don). 2023;23(1):17—25. https://doi.org/10.23947/2687-1653- 
2023-23-1-17-25 
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Introduction. The issues considered in the paper were studied and described in the works of I. N. Vekua [1, 2] and 
A. L. Goldenveizer [3, 4], who initiated the application of methods of the theory of generalized analytical functions to 
the momentless (membrane) theory of thin elastic shells and the theory of surface bending. To date, the final results in 
this direction have been obtained for convex shells with a smooth edge (i.e., with a smooth boundary of its median 
surface). The most significant of them — the correctness and quasi-correctness of the key problem with a static 
boundary condition with simply connected and multiply connected median surfaces — are consequences of the fact that 
the index of the corresponding Riemann-Hilbert problem is an invariant of the connectivity of the surface. The author's 
application of I. N. Vekua's methods to the problems of the theory of convex shells with a piecewise smooth edge'[5, 6] 
recognized a connection between the “geometry” of the median surface in the vicinity of its angular point and the 
picture of the solvability of the corresponding Riemann-Hilbert problems with a discontinuous coefficient of the 
boundary condition. The use of these methods in [7—9] allowed us to obtain an effective formula for the index under 
some additional geometric conditions on the angular points of the surface, and, as a consequence, the geometric 
criterion of quasi-correctness of the main boundary problem. 

The purpose of this work is to construct mathematical models of the momentless equilibrium stress state of convex 
shells with ribbed side surfaces based on the geometric criterion of quasi-correctness of the main boundary problem. 

Materials and Methods. Let S be a simply connected surface of a given class of regularity [7] with a piecewise 
smooth edge L = ie L, and angulat points p, (i = Tei, n) . Let us define on S along L, piecewise continuous vector 
field r= {a(s),B(s)} , which admits discontinuities of the first kind at points Piss where a(s) : B(s) (a +67 =f 
B => 0) — tangential and normal components, s — a natural parameter, and we denote by J the homeomorphism of 
surface S, to complex plane z=x+iy given in [9]. Let area D=J (S ) be the image of the surface when mapped to 


plane z with boundary F and angular points q, =J ( Ae Consider the following problem (task R ): to find in domain 


D , complex-valued solution w(z) of the equation: 

w(2)-B(z)w(2)=F (2), <eD. (1) 
satisfying the Riemann—Hilbert condition 

Re{A(Z),w()}=1(S). Cer, (2) 

where 

(6) =s(6)[B(E)1(6)-4(5)s(6)], oS) 
s(C) = 5S, (C)+is, (C) , t(C) =, (C)+it, (C) ¢ a Sale Bee £ (i = 1,2) — real-valued functions, complex- 
valued functions ¥(C) ; r(C) Hélder functions on each of the ares I’, = iG Wie s(w, +iw,), B(z) ; F(z) a 
functions of class L, (D) , r>2. Here, it is assumed that the solutions of class W’” at the points of discontinuity q; 


admit “integrable infinity”, i.e., they admit an estimate |w(z)| < const -|z -q,| , 0<a, <1. Following [10], the class 


of such solutions is denoted by H’. 
As is known [11], the static boundary value problem of the momentless theory for an elastic convex shell with a 


ribbed side surface in the mathematical formulation is problem R , where w(z) —acomplex stress function, F (z) = 
a complex-valued function of the external load. In this case, the condition weH is equivalent to the stress 


concentration condition at the corner points of the median surface. We will construct a mathematical model of the 
equilibrium state of the shell based on the results on the solvability of problem R for a surface of a special type 


' Tyurikov EV. Obobshchennaya granichnaya zadacha Goldenveizera dlya bezmomentnykh sfericheskikh kupolov. In: Proc. XIV Int. Conf. 
“Sovremennye problemy mekhaniki sploshnoi sredy. Rostov-on-Don. P. 290-293. (In Russ.) 
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(canonical dome [9]). To simplify the presentation, we assume that at each corner point, the direction of one of the arcs 
coincides with one of the main directions k, (k,) and call the dome 2-canonical (1-canonical). Problem R_ for 


canonical dome K is called canonical if the direction of field r at each corner point p is the direction of the 
generalized tangent [7, p. 46]. Let us introduce the notation: 8 — ratio of the corresponding principal curvatures k, , 
k, at point p (0 <6, < 1) : P(v,) — corner point p with internal angle v,, T(v,) — the set (sector) of directions 
of the generalized tangent at this point, T — the set of continuous on L vector fields r , defining the direction of the 


generalized tangent at each corner point p(y ae As established in [7], canonical problem R is quasi-correct for any 


field reT ,if n=2.Problem R is family R' of problems (1)-(3), each of which is given by the selection of vector 
field r. Following I. N. Vekua [1], we will call problem R's -quasi-correct in class H’, if it is unconditionally 
solvable in this class, and its solution depends on s real arbitrary constants (.s — the order of quasi-correctness). 
Definition 1. Canonical problem R is called quasi-stable with respect to the field of directions of a generalized 
tangent if problem R'is s -quasi-correct for any field r ET . 
Remark I. Owing to the theorem on the solvability of the Riemann—Hilbert problem for generalized analytic 
functions [11], problem R is quasi-stable if and only if index « of problem R is an invariant of field re7 . Here, the 


index of the corresponding conjugation problem with coefficient A(G)=A(G)At (C) is called the index of the 


problem. In the case of k = —1, the order of quasi-correctness is s=K+1. 
The technique [6, 8] of calculating the index of a boundary condition of form (2) is used below, as well as the 


concept [10] of special node p_ of problem (1), (2) or special point q =J ( P;) of discontinuity of the boundary 


condition (2). Following [6], the direction of the generalized tangent at a corner point is called special if the 
corresponding point of the discontinuity of boundary condition (2), (3) is a special node of problem R. 


Definition 2. Corner point P(v) is called an instability point of problem R, if sector T(v) contains a special 


direction. 


We introduce the notation: v , o — one-sided limits at corner point p(v) of the unit vector tangent to L, where 
vector o sets main direction k, on the surface at point p, and inside corner v is given by pair (-v,0). 
Statement 1. If the direction of vector 1 at point p(v) coincides with the direction of vector v, then point 


q=J (p) is a special node of boundary condition (2) if and only if: 


1 
Vv = arccos ——. (4) 
1+6 
If vector v is replaced by vector ©, then: 
v= arcetg/t, (5) 
Where t — the only positive root of the equation: 
2 2 
> eee I a E i. (6) 
S+t S +t K(1+?)+4E1 t 
a a 1 
Here E=|"5~ |, K =kk, (12, p.164]. Ar thar, arceos—— < arcctgV/t . 
+ 
We denote 
1 
0 = arccos —, = arccte/t . (7) 
1+6 
The consequence of statement | is statement 2. 
Statement 2. Corner point p(v) is a point of instability of problem R if and only if: 
O<vsSu. (8) 
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Corner point p(v) is a 1-type (2-type) point if condition 0<v<0@ C <vs 4 is met. As established in [8], k -type 


(k = 12) point is a point of stability. If p(v) — is the point of instability, then the only special direction 1, of the 
generalized tangent divides sector T(v) into two connected sets 7" (v) and T* (v) : 
Statement 3. The index of problem R in class H” is calculated from the formula: 
K=4+)"(4-«,), (9) 
i=l 
where n — number of corner points of the boundary, «,=m for point of stability p(v) of m-type (m = 1,2) , and 
K, =S incase re T°) (v) (s = (2) for the point of instability p(v) : 
Remark 2. Formula (9) for the index of problem R in class H, of bounded solutions, according to [10], takes the form: 
Kk=-4+)°(3-K,). (10) 
i=l 
The condition that the solution to problem R belongs to class H’ is the boundedness condition of the integral of 


the shell stretching energy [13, p. 83] in the vicinity of the corner point. 
From formulas (9), (10), statement 4 follows. 


Statement 4. If boundary L contains a single 1-type corner point, then problem R is for sure solvable in class H* 
and has a unique solution Vr ET ; if n2=2, n=n,+n,, where n, — the number of corner points of k -type (k = 1,2) , 
then, problem R is quasi-stable with respect to r ET with the order of quasi-correctness 5 =2n,+n,—3. 


If boundary L contains instability points, then according to (9), problem R in class H” is not quasi-stable with 
respect to field r eT . However, it is possible to distinguish such classes of fields with respect to which problem R is 
quasi-stable with different orders of quasi-correctness. Classes of such fields can be set by choosing the direction of the 


generalized tangent in only one of the sectors T) (v) ; T°) (v) at each point of instability p(v) ‘ 


Remark 3. As it is easy to see, formulas (9), (10) together with statement 4 are valid in the case: 
H<vst+o", (11) 
where w — a sufficiently small value given by surface S$. At this, the condition of smallness @ is not mandatory. For 
example, for umbilical (k, = k,) point p(v) , it is enough to put @ = - : 


Let us now consider 1-canonical dome K. In this case, the description of the special nodes of boundary 
condition (2) is also given by statement 2, with the only difference that in equality (4) and equation (6), value 


k, k a ; 
8° =— <1 must be replaced by 8° = = >1. Here, for corner point p(v) of instability of problem R , inequality (8) 
1 2 


takes the form: 


Sv <arcoos——. (12) 


Based on the obvious graphical analysis of equation (6), we conclude: 


k, 
1° value p= arcetg Vt is a function of two parameters, namely: = (5, k,) , ke (0; +00), if 8 =— <1, and 
1 


p=p(8,k,), k, €(0;+00) , if &° =>; 
2 


a ; . k 
2° Jim. w(6.k)=%, limu(d.k)=% vk, (0:4). 8 =, 


1 


Oa: To. : k 
3 jim (5.42 )=3 dim 1(5,k,)=0 Vk, €(0;+400), if Oa) 


y) 
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4° for any fixed 6 from the right (left) semineighborhood of the unit, function w as a function of argument k, (k,) 


is a slowly changing function [14] in the sense that u(5,. k,) € (0 4 for any fixed 6=6,, k; € (0; +00) (j = 1,2) : 


Research Results. We submit for consideration a family of surfaces S_, t€ [0,¢) , where t — a small parameter, 
each of which is the median surface of a thin elastic shell V, from some family {v,} , where V, and S, coincide with 
shell V and surface S , respectively. We assume that for Vt € [0,¢) , the following conditions are met: 

1) surface S_. is a canonical dome of the regularity class W*”, r>2, with internal angles of magnitude v j at 
corner points p, (i — Last) of boundary L,, where surface §, is a 2-canonical (l-canonical) dome S with 
boundary L; 

2) ratios of principal curvatures KO ; Kf) of surface S$, at corner points, coincide with values & at the corner 
points of surface S ; 

3) KI) =k, +e, (t), where lime, (t)=0, k =kj” (7=1,2). 


Let J be the mapping of surface S$, onto complex plane z=x+iy, given above, D, =J (S.) — a family of 
simply connected regions with corresponding [., = J (Z,) and corner points g, =J ( D; ) , bounded in plane z. Consider 
a family of problems R,, TE [0,¢) ; 

w(z)-B,(z)w(z)=F.(z), zeD,, (13) 
Re{A,(Z)w(S)}=7. (6). Cer. (14) 


where functions B. (z) LA, (C) rae (C) are defined by the middle surface S_ of shell V, according to [8], and 1, (C) 


has form (3). 

It is assumed that the lateral surfaces of shells V, have common edges containing points p, (i = aeglhhs Note that 
problem (13), (14) Vte [0,) can be considered as a family of problems R® , each of which is given by selecting a 
vector field on S, along L,. 

Consider 1-canonical dome S. Statement 4 is true. 


Statement 4. If in each of the corner points p(v) of dome S, the following condition is met: 


v< siebndie— ee (15) 
1+6 


then VTE [0,¢) problem R. is quasi-stable in class H” with respect to the field of directions of a generalized tangent 


with the order of quasi-correctness 5 =3n—3. If at each point p(v) , the following condition is met: 


arcetg Vi +o) <v< +00, (16) 


where @° is determined by remark 3, value My) = Wy (e) is given by family S,, TE [0,¢), then problem R, is quasi- 


stable in class H’ with the order of quasi-correctness s=2n-3. 
For proof, it is enough to use statement 3, conditions 1-3 and the known properties [1, p. 97] of mapping J. 


Statement 4 remains valid for 2-canonical dome S , if conditions (15), (16) are replaced by the conditions: 
v <arcctg Jt —@>, (17) 
1 
arecos —— < v <= +0" (18) 
1+6 2 


respectively. 
Now let us refine the concept of a corner point of k -type (k = 1,2) of surface S. We say that point p(v) of 


boundary T’ is a 1-type (2-type) point relative to family S_, te[0,8), if conditions (15) and (17) are met for 


1-canonical and 2-canonical points, respectively, (conditions (16) and (18) for 1-canonical and 2-canonical points, 
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respectively). Consider canonical dome S, each corner point of which is a point of 1-type or 2-type relative to the 


specified family S. Then, the consequence of statement 4 is: 

Statement 5. If p and q — the number of points of 1-type and 2-type, respectively ( ptq= n) , then VTE [0,¢) 
problem R, is for sure solvable in class H™ and quasi-stable with respect to directions r of the generalized tangent 
with the order of quasi-correctness s =3p+2q-—3. Specifically, if p=0, then q=2. 

The statement remains valid if class H” is replaced by class H, of bounded in D, solutions, and order 
S=3p+2q-3 by order s=2p+q-3 provided 2p+q 23. Thus, problem R, is not unconditionally solvable in the 
following cases: p=0, q<2 and p=1, g=1. 


The case of an umbilical (5=1) corner point pP(v) , in which any direction is the main one, requires special 
consideration. In this case, according to” == 3° any direction of the generalized tangent is a special direction of 
problem R . However, even in this case, statement 4 remains valid if, for family {s,} , we consider t #0, and values v, 


tt are replaced by value - F 


Discussion and Conclusions. The results obtained can be used to construct mathematical models of thin and 
shallow shells of the positive Gaussian curvature with ribbed side surfaces. The most complete and advanced results of 
both linear and nonlinear elastic shell theory are obtained for thin shallow shells. A detailed discussion of the concept of 
“shallow shell”, as well as a description of various versions of the theory is given in [15, p. 29]. The linear theory of flat 
convex curves was developed by I.N. Vekua [2, 16]. Within the framework of this theory, the issue of the realization of 
the equilibrium stress state of a shallow shell with a ribbed side surface, when a static boundary condition of a general 
form is met, is reduced to problem R discussed above. 


Let P be a shallow shell [2, p. 164] with a ribbed side surface, S — its median surface with a piecewise 
smooth edge. We assume that at each corner point of surface S, the condition of strong shallowness k, ~k, is 
satisfied, which is equivalent to the following: 


5~1, (19) 


k, k 
where 5 — any of the ratios -, —.. Condition (19) means that any corner point p(v) should be considered both a I- 


2 1 


canonical and a 2-canonical point. Consider corner point p(v) , at which ver and a family of surfaces S_, 
te[0,€), given by conditions (1)-(3). According to properties 1°-4° of values 8, 1 and statement 2, the 
corresponding problem R, Vt E(0,) is not quasi-stable in class H’, i.e., point P(v) at v a — the point of 


instability of problem R,. In this case, the natural presumption is that in the right part of formula (10), value k, 


(1 <i< n) corresponding to point p(v) is a discrete random variable with possible values 1 and 2. Thus, if at each 


corner point p(v) of the median surface, the condition v = a is met, then, owing to formula (9), the order of quasi- 


correctness of problem R is a discrete random variable taking values m, m+1,..., m+n, where n — the number of 


corner points, m= 2n—3 for class of solutions H *,and m=n-3 for class HA. 


? Tyurikov EV. Obobshchennaya granichnaya zadacha Goldenveizera dlya bezmomentnykh sfericheskikh kupolov. 


Mechanics 


23 


http://vestnik-donstu.ru 


Advanced Engineering Research (Rostov-on-Don). 2023;23(1):17—25. eISSN 2687-1653 


The method proposed above can be used to construct mathematical models of the theory of thin shallow shells with 
ribbed side surfaces of any configuration. To do this, it is enough to use the results’ on the solvability of problem R for 
spherical domes with a piecewise smooth edge. Let us consider for definiteness, the median surface S under the 


assumption that all the corner points P(v) of the boundary are “outgoing”, that is, y < 7. In this case, a corner point on 


k 
a spherical surface is a special node of the boundary condition if and only if y= = (k = sarees) It follows that the 


“outgoing” corner point of the median surface of the shallow shell is an instability point if one of the following 
k 
conditions is met: y = (k =1,2). Thus, formula (9) for the index can serve as validation for the following 


hypothesis: 

if problem R for a shallow convex shell is unconditionally solvable in a given class of solutions, then its quasi- 
correctness order is a discrete random variable taking integer values K, K +1,.... K+N, where N — the number of 
instability points, K — the number given by a set of corner points and a selection of continuous vector parameter f . 

In conclusion, we note that the same reasoning can serve as validation for this hypothesis, but carried out for regular 
convex surfaces satisfying the condition of local symmetry [17] at corner points. 
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Koudauxm unmepecoe 
ABTOP 3aABIAeT OO OTCYTCTBHH KOHIMKTa HHTepecos. 


Aemop npouumas u OdOOpul OKOHYAMeEbHbIN BapUaHM pyKoNucU. 
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